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DE VAN WATERSCHOOT VAN DER GRACHT-EREPENNING 
VERLEEND AAN PROF. DR W. J. JONGMANS 


Zoals bekend, werd op de Algemene Vergadering van het Nederlandsch Geologisch 
Mijnbouwkundig Genootschap van 7 Februari 1950 de bronzen Van Waterschoot van 
der Gracht-Erepenning ingesteld, welke van tijd tot tijid op voorstel van het Bestuur kan 
worden verleend voor verdiensten op geologisch en/of mijnbouwkundig gebied aan per- 
sonen onverschillig van welke nationaliteit of beroep. 


Deze penning werd op 17 Februari 1951 voor het eerst uitgereikt aan Prof. Dr Ir 
F. K. TH. van ITERSON w.i. en aan Prof. Dr Ir F. A. VEnmG MEINESZ c.i. (Zie Geologie 
en Mijnbouw, Maart 1951). 


Op Maandag 25 Juni 1951, bij aanwezigheid van alle autoriteiten tijidens de opening 
van het Derde Congres voor Carboonstratigraphie, waarbij hij als Erevoorzitter van het 
Organiserende Comite optrad, werd deze Erepenning uitgereikt aan Prof. Dr W. ]. 
JONGMANS, nadat daartoe op de vergadering van de Raad van Bestuur van Zaterdag 16 
Juni 1951 met algemene stemmen besloten was. 


Wilhelmus, Josephus, JONGMANS werd 13 Augustus 1878 geboren te Leiden. Hjj 
doorliep de H.B.S. in Leiden en deed in 1898 staatsexamen. Hij werd in hetzelfde jaar 
ingeschreven in de faculteit der Wis- en Natuurkunde van de Leidsche Universiteit om 
pharmacie te studeren. Al gauw zwaaide hij over naar botanie. In 1903 zette hij zijn 
botanische studies voort in München onder Prof. GOEBBEL. Hij promoveerde in Mün- 
chen 13 Maart 1906 op een proefschrift getiteld: „Ueber Brutkörper bildende Laub- 


moose”, 


Na de promotie kwam hij weer naar Leiden en werd aangesteld tot conservator 
aan het Rijks Herbarium. Al spoedig werd hij uitgezonden naar Limburg om fossiele 
planten te verzamelen voor het Herbarium. In Augustus 1906 ontmoette hij voor de 
eerste maal VAN WATERSCHOOT VAN DER GRACHT op de boring Helenaveen in de Peel. 
Uit deze ontmoeting is een zeer lange, nauwe en vruchtbare samenwerking ontstaan. 

In 1906 reeds werd overeengekomen dat JONGMANS alle fossiele planten, welke in 
de boringen van de Rijksopsporing van Delfstoffen werden gevonden, zou bewerken, 
voorlopig onder auspicien van het Rijks Herbarium. De Conservator werd uitgeleend. 
Het was, zoals VAN WATERSCHOOT VAN DER GRACHT eens schreef, een baanbrekende 
nieuwigheid dat een man, oorspronkelijk botanisch van opleiding, in samenwerking met 
geologen de palaeontologie van de Carboonflora ter hand nam. 

In 1908 vond hij zijn grote leermeester in Kıpston in Edingburgh. In 1908 werd 
het Geologisch Bureau in Heerlen opgericht en de leiding over het palaeobotanische 
deel van het werk werd aan JONGMANS opgedragen. 1 Mei 1921 werd het Geol. Bureau 
een aparte stichting en werd JONGMANS belast met de leiding. Hij was directeur tot 
1 Juli 1946. 

In 1928 werd hij benoemd tot buitenlands lid van de Kon. Mij voor Wetenschap- 
pen in Bohemen en corresponderend lid van de Geological Society in London. In 1929 
verkreeg hij de versierselen van Officier in de Orde van Oranje Nassau. In 1932 werd 
hij benoemd tot hoogleraar in de palaeobotanie aan de Rijksuniversiteit in Groningen, in 
1934 volgde zijn benoeming tot corresponderend lid van de Pontificale Academie van 
Wetenschappen. In 1938 werd hij. foreign fellow van de Geological Society in Londen 
en werd hem het ere-doctoraat van de Universiteit van Glasgow aangeboden. In 1937 
was hij voorzitter van de sectie Steenkool op het Internationale Geologen Congres in 
Moscou en werd hij tot vice-voorzitter van de Palaeontologische Unie verkozen. 

Na de pensioenering als directeur van het Geol. Bureau volgde een opdracht van 
de Gezamenlijke Mijnen, om de Nederlandse Carboonflora monographisch te bewer- 
ken. Vele studie- en adviesreizen werden op verzoek van buitenlandse instanties uit- 
gevoerd. 

Als wij de verdiensten van JONGMANS voor de geologie en de miinbouw willen ana- 
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Iyseren, dan valt dat moeilijk, niet omdat die verdiensten niet groot zouden zijn, maa 
wel omdat zij op een terrein liggen waar maar zo weinig geologen of palaeontologen i 
Nederland deskundig zijn. Het valt op, dat de waardering voor JOonGMANS vooral e 
eerst in het buitenland aan de dag kwam en eerst later ook in Nederland is doorge 
drongen. Het is voor een buitenstaander moeilijik na te gaan wat de verdienste is o 
palaeobotanisch gebied, het blijkt maar ten dele uit de lange bibliographie, misschien we 
het meeste uit het hoge wetenschappelijke aanzien dat de eerste twee Carbooncongres 
sen genieten over de hele wereld. Maar gelukkig liggen de verdiensten voor het grijpe 
op het gebied van de toepassing van zijn palaeobotanie, nl. de stratigraphie en palaec 
geographie. Hier kunnen de geologen hem volgen en hier springen ook de verdienste 
voor de miinbouw in het o0og. 


De grote verdiensten van JONGMANS liggen op de volgende terreinen: 
Palaeobotanie en palaeobotanische bibliographie 
Statigraphie 
Palaeogeographie 
Koolpetrographie 
Geologie ten dienste van de mijnbouw en 


aumwNn- 


bescherming van geologisch belangrijke gebieden. 


Op palaeobotanisch terrein zijn er weinigen die zoveel plantenmateriaal van Ca: 
bonische gebieden op de wereld gezien hebben, en bewerkt hebben en ook in hun hoof 
hebben als JoNGMmANS. Hij heeft een ontzaglijke kennis van de Carbonische flor: 
Zijn belangstelling gaat niet uit naar de anatomie, ten dele slechts naar de phylogeni 
maar vooral wel naar de palaeoecologie. De carbonische plantengezelschappen zijn c 
eenheden waarmede hij werkt en die hij kent. Maar van iedere soort kent hij wel hi 
voorkomen in de verschillende landen en tijdperken en hij kent de variaties ervan. M 
deze kennis heeft hij in hoofdzaak stratigraphisch gewerkt. 


Het zou zo makkelijk geweest zijn voor JONGMANS en daarom ook zo verleidelijk, o 
met deze reusachtige kennis en met de autoriteit daarvan, samenvattingen te schrijve 
en definitieve phylogenetische reeksen op te stellen of ook definitieve stratigraphisch 
begrenzingen in detail aan te geven. Hij heeft dit niet gedaan en zich beperkt tot h 
beschrijven van flora’s en plantengroepen. Achtereenvolgens verschenen de beschri 
vingen van het Ned. Carboon (1909), de handleiding voor de determinatie van Ca 
boonplanten in West-Europa (1911), de Calamariaceae van het Rijns-Westfaalse kole: 
bekken (1913), samen met KIDSTON een monographie over de Calamiten van Wes 
Europa (1917), samen met GOTHAN de flora van Sumatra (1925) en van Djambi (1935 
en samen met GOTHAN en DARRAH de flora’s van verschillende Noord-Amerikaanse ca 
boongebieden (1938), de Stangalpen (1938), het Noordanatolische bekken in 1939 (1. 
ter nog uitvoeriger beschreven maar nog niet gepubliceerd), het Perm en Carboon ve 
Sowjet Rusland en Oost-Azi& (1939), Groot-Brittanie (1940) en Nieuw-Guinea (194( 
Na de oorlog zijn de flora’s van zoveel mogelijk carboonbekkens rond de Middelland 
Zee onder handen genomen. Verschillende voorlopige mededelingen verschenen ree: 
betreffende Spanje en Noord-Afrika. 


Hij kon deze flora’s alle goed beschrijven omdat hij een grote kennis had van ı 
literatur. Gelukkig heeft hij die kennis ook beschikbaar gesteld aan de wereld d 
collega’s door zijn redacteurschap van de Fossilium Catalogus, afd. Plantae. Ver ov 
de 2000 pagina’s druks verschenen hierin van zijn hand en gedurende de oorlog is 
manuscript nog weer een indrukwekkend onderdeel van duizenden pagina’s gereed g 
komen. Dit ligt nu veilig in de kluis te wachten op betere tijden voor publicatie. Door « 
Sisyphus werk, dat JoONGMANS kon volvoeren door zijn ijzeren geheugen voor vorm 
en geschriften, en door zijn uithoudingsvermogen, heeft hij zich zeer grote dank ve 
worven van de palaeobotanische wereld. 

Al deze kennis heeft hij vooral gebruikt voor de stratigraphie. De indeling wel 
langzaam aan in zijn brein gerijpt was in de jaren 1906 tot 1921 en welke successievel: 
in korte en langere geschriften uitkristalliseerde, is onderwerp geweest van discussie 
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het eerste Carbooncongres en is aangenomen voor gebruik in de Carboonbekkens in 
Europa. Hiermede heeft hij de geologenwereld een grote dienst bewezen en via de 
geologen ook de mijnindustrieöen. Want met behulp van deze op palaeobotanische ken- 
nis gebaseerde stratigraphie is het mogelijk gebleken om in onbekende bekkens of vel- 
den bij geologische verkenningen op doeltreffende wijze het stratigraphisch niveau 
waarin men zich bevond, aan te geven, en daardoor globale voorraadsberekeningen te 
maken en verdere plannen uit te werken. Maar ook in detail in bestaande mijnen bleek 
de stratigraphische indeling van JONGMANS zeer bruikbaar. 


Op zijn Geol. Bureau verzamelde hij al de jaren die hij in Zuid-Limburg werkte, 
alles wat er maar ontsloten werd door de mijnen, met behulp van een stel enthousiaste 
verzamelaars en assistenten. Hier kunnen wij weer een verdienste van JONGMANS signa- 
leren. Hij verzamelde en archiveerde ontzaglijk veel materiaal, veel meer dan hij zelf 
ooit zou kunnen bewerken. Dit laatste wist hij. Desondanks verzamelde hij, omdat hij 
zich bewust was dat niets te onbelangrijk was om te verzamelen. En later is gebleken 
dat hij gelijk had, toen het materiaal bewerkt kon worden door de vele jonge geologen 
in de laatste wereldoorlog. Maar hij verzamelde niet alleen in Limburg. Op al zijn 
reizen deed hij hetzelfde. Als gevolg daarvan bevat het Geol. Museum in Heerlen een 
collectie Carboonfossielen van de hele wereld zoals er niet veel elders ter wereld aan- 
wezig zijn. Met behulp van deze flora’s kwam hij tot zijn palaeogeographische studies, 
waarvan ons Genootschap een samenvatting gehoord heeft op zijn laatste jaarvergade- 
ring. Een publicatie van deze samenvatting ligt in manuscript gereed voor Geologie en 
Mijnbouw. 

De wijze waarop JONGMANS de palaeobotanie en de stratigraphie dienstbaar heeft 
gemaakt voor de practische mijnbouw heeft tot voorbeeld gestrekt in meer of mindere 
mate aan vrijwel alle kolenbekkens op het Europese continent. 


Zelf geen koolpetrograaf heeft hij toch vooral in de beginperiode van deze tak van 
wetenschap de koolpetrographie zeer gepropageerd. Op zijn bureau had hij enkele kool- 
petrographen aan het werk voordat er elders veel aan gedaan werd. Op het tweede 
Carbooncongres werd er mede op zijn initiatief de nomenclatuur opgesteld, en nu op dit 
congres bleek de koolpetrographie dermate zijn vleugels te hebben uitgeslagen dat dit 
geesteskind hem over het hoofd dreigt te groeien. Toch zijn op dit gebied zijn ideeen 
en visies nog steeds van grote waarde en gezaghebbend. 

Tenslotte moet nog een verdienste genoemd worden die gans natuurminnend Ne- 
derland aangaat. JONGMANS is degene geweest die het initiatief heeft genomen de Hei- 
mansgroeve en het Sarsven tot geologische natuurmonumenten te bestemmen. 

De uitvoerige bibliographie die de vele geschriften op de bovengenoemde gebieden 
bevat, geeft een beeld van het belang van zijn werk. 

De wijze waarop JONGMANS de kennis van het Carboon in palaeobotanisch, strati- 
graphisch en palaeogeographisch opzicht heeft gefundeerd en verrijkt, zijn bibliogra- 
phisch werk in de palaeobotanie als redacteur van de Fossilium Catalogus, en de wijze 
waarop hij zijn kennis door het Geologisch Bureau voor het Mijngebied ten dienste heeft 
weten te stellen voor de steenkoolmijnen, ziin voor de Raad van Bestuur van het Geolo- 
gisch Mijnbouwkundig Genootschap aanleiding om Prof. Dr W. J. JoNGMAnS de Van 
Waterschoot van der Gracht-penning te verlenen. Het is de Raad van Bestuur een 
speciaal genoegen dat zij deze hulde aan JONGMANS kon brengen bij de opening van 
het derde Carboon Congres voor het internationale forum van de hem zo bevriende 
Carboongeologen. 

Namens de Raad van Bestuur: 
H. M. E. SCHÜRMANN, 
Voorzitter. 
H.]. M.-W.BE/QUARTEL; 


Secretaris. 


WINDING ROPES AND MULTILROPE KOEPE WINDERS* 


by H. HITCHEN 


The purpose of this paper is to indicate the working capacity of ropes for shaft 
winding duties and to propose a union of various proved methods of shaft furnishing 
which should result in the raising of heavy loads from deep seams with a high degree 
of efficiency, also, at the same time, obtaining a minimum shaft resistance against the flow 
of large volumes of ventilating air. 


MINING ROPES 


Rope Construction 

There are approximately 100 different designs of ropes in use today, but only about 
10 are normally necessary for mining and engineering duties. The rest are designed for 
unusual equipment or are different ways of combining wires of special shapes. 


Basically, the various designs of mining ropes consist of round, triangular and oval 
strands constructed with one or several layers of wires over a single wire or a compound 
construction of several wires. To suit different installations ropes are made of 3, 4, 5 or 
more of these three types of strands around a central core, the core itself being manu- 
factured of either a fibrous material or a combination of other steel wires. Nevertheless, 
in British and overseas mining the demand for the Locked Coil rope, which may be 
considered as a single strand, is steadily increasing, especially for use on colliery winding 
engines. So far as the Locked Coil rope is concerned, many constructions have been 
developed to suit different requirements such as — in addition to winding ropes — for 
aerial carrying ropes, shaft guide ropes, haulage ropes etc. 


Most mining ropes are made from steels possessing tensile strengths of 126/142, 
157/173 and 173/189 kg/sq.mm, although, to obtain higher static factors of safety — to 
comply with various Statutory Regulations — tensiles up to and over 210 kg/sq.mm are 
used. However, the aim should be to use the lower tensile wires wherever possible because 
wires made from the lower tensile steels can be formed more easily and consistently into 
a compact rope, at the same time, however, keeping the size of the rope no larger than 
that required for safety and to suit the drum or pulley dimensions. Nevertheless, on in- 
stallations where the diameters of the drums and pulleys are low, advantages can be 
gained by using smaller ropes made with smaller wires from a higher tensile steel; because 
the additional stresses imposed on the fibres of the steel due to bending over small dia- 
meters can be reduced. However, this method has its limitations for if too many wires 
are used in a rope’s construction secondary internal bending and compressive stresses 
may prove to be more detrimental than higher normal bending stresses imposed on 
larger wires. 


Research 


So far as different types of ropes, rope constructions and steel tensiles are concerned, 
numerous laboratory tests and investigations show that different combinations of wires 
and strand constructions give different degrees of efficiency in one direction or another 
in overcoming the reactive effect of thrust, compressive, rotational and other stresses 
that are imposed on the rope under normal working conditions. Nevertheless, simple direct 
tensile tests indicate that, the larger the number of wires in a strand, the higher the 
tensile of the wires, and in some constructions the greater the number of strands, the 


greater the loss between the aggregate (or the total strength of the wires) and the actual 
breaking loads of the rope. 


Another important point regarding the different tensile strengths of wires is the 
value of the critical fatigue stress of the steel — or the maximum load which can be 
repeatedly applied without inducing fatigue in the steel, relative to the steel's actual 
tensile strength. Investigations into the fatigue characteristics, or working capacity of 
the steel, show that the higher the tensile of the wires the lower its percentage fatigue 
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Fatigue tests on a 
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stress. For instance, in good wire drawing practice, wires manufactured from 134 
kg/sgqg.mm material will possess a critical percentage fatigue stress of approximately, or 
greater than, 30 % of the steel’s ultimate tensile strength, whereas wires made from 210 
kg/sg.mm steel usually show that the percentage fatigue stress is about or slightly below, 
5 Ko-lfig: 1). 

An example of the relationship between the fatigue properties of these two qualities 
of steel may be given as follows: If an ideal rope, with no loss between its actual and 
aggregate tensile strengths, were made from 134 kg/sq.mm steel with a steel area of 
100 sq.mm the breaking load of the rope would be 13400 kg; therefore, with a percentage 
fatigue stress of 30 % it would be possible to impose load reversals up to a value of 
4020 kg without inducing fatigue in the steel. If the same size of rope were made from 
210 kg/sg.mm steel, to avoid inducing fatigue the load would not have to be greater than 
5250 kg. As ropes are not 100 % efficient, the additional loss between the aggregate 
and actual breaking loads of the two qualities of ropes must be taken into consideration, 
therefore, although there is an apparent gain of 57 % in the tensile strength of the 210 
kg/sgq.mm rope, this rope’s working capacity or resistance to fatigue, above that of the 
lower tensile rope, would be considerably less than this figure. Nevertheless, this method 
of calculating the relative efficiency of ropes does not cover, by any means, every type 
of rope for different installations, for there are many other factors to be taken into 
consideration such as primary bending stresses, secondary bending stresses, compressive 
stresses, frictional wear etc. 

Although, up to the present time, most rope manufacturers have been rather reluctant 
to fabricate some types and sizes of ropes with steels above 173/189 kg/sq.mm for high 
frequency winding duties, considerations are now being given to the higher tensile ranges 
owing to the great technical advances that have been made in recent years in the methods 
of producing wire. This is due to the development of the tungsten carbide drawing dies 
and more efficient wire drawing machinery; also the improved techniques in controlled 
heat-treatment and cleaning of the steel during the process of manufacture. Thus it is 
steadily becoming possible to produce higher tensile wires, possessing the correct micro- 
structure to give uniformity in its tensile strength, fatigue-resisting properties, resistance 
to frictional wear and improved ductility. T'his improvement in the ductility in the higher 
tensile wires is steadily making it possible to produce more uniform, compact and 
stronger ropes in the larger sizes. In addition, the advances made in the drawing technique 
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of wire have also made it practicable to produce shaped wires of a dimensional uniformity 
and increased tensile strength which was impossible a few years ago, thus making it pos- 
sible to reconsider improvements in rope design. 

In addition to fatigue tests on single wires, further laboratory ‚tests are made to 
determine the limiting fatigue stresses of the wires in the form of a single or double helix 
as they assume in a rope. This is indicated in fig. 2. 

When wires are made into a rope, as previously stated, a certain loss in the apparent 
strength of the wires takes place. For example, if the aggregate breaking load of a rope 
is, say 100 tonnes (1 tonne = 1000 kg) the ultimate or actual breaking load might be 
approximately 87.5 tonnes, or, according to the design of the rope, as low as 77.5 tonnes, 
due to the detrimental effect of torsional and other internal stresses. Therefore, when a 
rope is tested to the point of fracture, as shown in fig. 2 the percentage stress is based 
on its ultimate breaking strength and not on its aggregate breaking strength. 

Owing to the fact that the majority of ropes are subjected to bending stresses on 
normal working installations, the laboratory tests are carried out on machines where the 
ropes are bent over pulleys as well as having a direct tension applied to them. Therefore, 
bending stresses are imposed on the steel wires in addition to those applied by direct 
tension and it is from the total of these two stresses that the curve in fig. 2 has been 
plotted. 

The ropes used in these tests, owing to various factors, are miniature replicas of the 
larger ropes, being normally 12.5 mm diameter or of a size which can be easily manu- 
factured into a good and compact rope. The reason for this will be described later. 

Before a given design of rope is tested in the fatigue machines its breaking load and 
‘Young’s’ Modulus is carefully determined and the bending stress is calculated by the 
well-known formula: 


Ed 


where: 

S = Stress due to bending, kg/sgq.mm 

E = Young’s Modulus for the particular design of rope in kg/sgq.mm 
—= Diameter of wire, mm 
— Diameter of pulleys, mm 


. Actual tests prove that this simple formula gives the most practical results when the 
total stresses are kept within the limits of proportionality of the steel. 


Um 


The limit of proportionality of a steel wire is reached when a stress equal to ap- 
proximately 50 % of its ultimate breaking load is applied. If the total stresses imposed on 
a rope exceed this figure, any formula relating to bending stresses ceases to be applicable, 
as plastic flow in the steel takes place which results in permanent deformation. This 
accounts for the starting points of the fatigue curves in figs. 1 & 2 commencing well below 
45 % of the actual breaking loads of both wires and ropes. 


It will be realised that during these live load laboratory tests on the ropes, further 
losses, in addition to those obtained between the aggregate and actual breaking loads, 
take place, due to wear, inter-strand friction, and other causes, and in consequence many 
millions of stress reversals cannot be obtained as in the case of individual wires. There- 
es 3x of this type usually fracture the rope before the 2 million stress reversals are 
obtained. 


Theoretically, the value of these tests may be described as follows: Should it be 
found that a given design of winding rope will stand, under certain loading conditions, 
1000000 reversals before broken wires due to fatigue are generally observed, and such 
a rope was installed in a perfect shaft which had to complete on an average, say 5000 


normal trips/week, its life would be 200 working weeks or 3.85 years before it showed 
signs of a general deterioration. 


After a considerable amount of laboratory information had been obtained regarding 
the working characteristics of different designs of a 'perfectly’ manufactured rope in the 
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12.5 mm diameter range, it was decided 
to carry out a series of investigations 
on actual installations; measure the 
direct tensile stresses (static and kine- 
tic) and couple these with a theoretical 
bending stress; obtain data on the 
mechanical installation and the lives 
obtained with previous ropes and see 
whether or not the laboratory informa- 
tion obtained from the small ropes 
could be usefully applied to larger 
ropes operating under: practical con- 


Fig. 3. 75 mm dia. Round Strand Fig. 4. 70 mm dia. Flattened Strand 


winding rope, Seale lay. winding rope. ns 
Construction: 18 wires over Construction : 18 wires over ditions. 
(9 + 9) over 9, over 9, over 1, 12 over (6 + 3). 


During these investigations many 
types of tests have been carried out on 
hundreds of vertical shafts of varying depths up to 2000 metres. These shafts have been 
mostly equipped with the three generally accepted designs of winding or hoisting engines: 
the bi-ceylindro conical drum; the parallel drum and the Koepe winder; driven with all types 
of reciprocating engines and electric motors up to capacities of 5500 h.p. The ropes 
operating on these drums have been variations of the four primary designs of ropes up 
to 75 mm diameter. 


l. The six strand, round strand rope (fig. 3). 
2. The six strand, flattened strand rope (fig. #). 
3. The multi-strand rope (fig. 5). 
4. The Locked Coil rope (fig. 6). 


The data obtained during these investigations has confirmed laboratory findings 
that if the total live load stresses imposed on the steel exceed a certain percentage of 
the rope's ultimate tensile stress, fatigue is induced in the steel. 


So far as vertical shaft winders are concerned, the records obtained indicate that the 
critical fatigue point for large stranded ropes is in the vicinity of 23 %, but for Locked 
Coil ropes it is in the vicinity of 26 % of the ropes’ ultimate tensile strength. The reason 
for this difference may be due to the fact that stranded ropes are affected to a greater 
degree than Locked Coil ropes by secondary bending stresses, high compressive stresses 
and corrosion. 

On installations where it has been found that the total stresses imposed on the ropes 
have been within their capacity, but their lives have fallen short of a reasonable standard, 
further investigations have revealed that excessive corrosion and/or detrimental mechanical 
conditions have sometimes been the cause of the trouble; nevertheless, in other cases, facts 
have shown that the type, design or size of rope has been unsuitable for a given instal- 
lation. This is borne out by the fact that where necessary mechanical corrections have 
been made, or a more suitable design or size of rope has been installed, more economical 
rope lives have been obtained; whereas on others, where conditions have remained un- 
altered, the rope lives have continued to fall short of a reasonable standard. 

Note: These preceding 
fatique stress theories are 
mostly applied to winding 
rope installations only and 
not to slow moving heavier 
duty rope installations, be- 
cause on such installations 
other factors have to be 
taken into consideration. 


Corrosion 
All ropes are subjected 


Fig. 5. Non-rotating Multi-Round-Strand wire ropes. to corrosion in varying de- 
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grees through the action of a number of different influences 
such as atmospheric moisture, shaft water, chemical fumes, etc. 
This very troublesome and widespread form of deterioration 
may lead to the breakage of wires and also the early dis- 
cardation of winding ropes. Certain shaft waters contain 
notable quantities of salts in solution, acids or alkalines, which 
considerably increase the corrosive action on the steel. In some 
cases there has been a remarkable increase in winding rope 
lives by carefully draining the shaft. It has also been found 
that under such conditions, the use of ropes manufactured 
from steel with a rust-resisting protective coat has consider- 
Fig. 6. Seale or equallay centre Lock „hy increased rope lives without any changes being made in 

Ne the mechanical conditions, for today, drawn rust-resisting 

eye Bere ale wire cafl be produced with as-high a ductility and tensile 

wires, over one layer round wires strength as uncoated wires, 

ower due layerıhalf lock wires, Today, although other methods are under investigation 

over a Seale or equal-lay centre nd research, it is normal to produce rust-resisting wire by 

coating the steel with zinc by one of the two following 
methods: 
1. by immersing the drawn wires in a bath of molten zinc; 
2. by electro-plating the patent rod with zinc and drawing the coated steel down 
to a finished wire. 

With the electrolytic-process, the zinc coating has a very high percentage of purity, 
being in the order of 99.999 % pure, thus offering a very high resistance to corrosion 
under acid conditions. Nevertheless, under some adverse chemical conditions neither 


method can be claimed to be superior to the other, especially where certain salt and high 
pH values are encountered. 


Construction : one layer full lock 


Lubrication 


To counter corrosion, a number of engineers in charge of mines with very wet and 
corrosive shafts have found it distinctly advantageous to oil stranded winding ropes with 
a thin oil which will penetrate into the interior of a stranded rope. In some shafts the 
lives of stranded ropes were more than doubled by the simple expedient of using a thin 
oil instead of grease to lubricate’ the ropes. Such thin oils should preferably contain a 
corrosion inhibitor. There are certain products becoming available, however, which 
possess petroleum de-watering fluids and wili displace any water or traces of moisture 
on the wires. These products also contain a volatile solvent which after application dries 
off and leaves behind a tenacious protective plastic film. The incorporation of a solvent 
in these products makes them very fluid, thus giving maximum penetration into the in- 
terstices and the interior of stranded ropes. 

Where Locked Coil ropes are concerned, excellent results are obtained by using 
similar oils but without a solvent, for, owing to its self-sealing construction it retains the 
greases applied during its manufacture, therefore it is not possible, under practical con- 
ditions, to change or add to this amount. 


Adverse Mechanical Conditions 


As the various findings on this subject have already been reported in different 
papers (see appendix) it is proposed to continue with the main subject of this paper 
which is the problem of obtaining large outputs from deep seams. 


SHAFT WINDERS 
Many new problems are confronting the mining engineers of today; not least of all 
the problem of raising efficiently much heavier pay loads from still deeper seams. T'hese 
new requirements, in turn, are presenting new problems to manufacturers of hoisting 
machinery, not least of all the ropemakers who are being asked to manufacture still larger 
and stronger ropes to raise with safety these heavier loads. To illustrate future demands 


in this direction, it is proposed to analyse the shaft requirements of the following in- 
stallation: 
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RE re Be IE SORTIEREN EEE 8000 tonnes/day 
ee nen nenne where ann nase 2 (16 hours) 
EEE SU RD GIS RE EREE 87.5 %/o (14 hours) 
ren neo [hour ae ännaneenhnannennanen neh een en aleensecen 572 tonnes 
Minimum static factor of safety: 
Pa ons Acta bresking Tloadı re El, So 
Base u oarXggreaaterbreaking. Baden. kennen enneeen Mann nennen anne Zt 


Various methods of equipping this shaft could be discussed, but as preliminary cal- 
culations and experience indicate that the most efficient operating conditions could be 
obtained by installing a Koepe winder, and wholly or partially furnishing the shaft with 
rope guides, it is proposed to analyse the subject along these lines of thought. 


Taking all factors into consideration it is proposed that the following winding con- 
ditions are quite reasonable: 


Be senmeslaf Speed me Ike genen 20 to 24 metres/sec. 
Ergo aan se ehe tar Samamsgh anne 1.0 to 1.2 metres/sec?. 
Niimdingmeyclestinere late len nee een 120-—128 secs. for 4 deck cages 


100—108 secs. for skip winders. 


Types of Conveyances 
There are many different capacity cages and skips that could be chosen to obtain 

the required output but as the efficient flow of the ventilating air must be taken into 

consideration the total plan area of the conveyances must be kept low. With these points 
in mind it is suggested that the following combinations are worthy of consideration. 

(a) A single winding engine with two 4 deck cages, each carrying four 5000 kg capacity 
mine cars. Cage area to shaft area 45 %. Approximate motor capacity 2—4000 h.p. 

(b) A single winding engine with two 16000 kg capacity skips. Skip area to shaft area 
34 %, Approximate motor capacity 2—3500 h.p. 

(c) Two winding engines, one with a single 4 deck cage carrying four 3000 capacity 
mine cars, and a single 26000 kg capacity skip; both conveyances being counter- 
balanced with weights. T'he balance weights being equal to the weight of the des- 
cending conveyance plus half the weight of the mineral load. Conveyance and 
balance weight area to shaft area 43 %. Approximate motor capacity: one 2500 h.p. 
and two 2500 h.p. 

Each of these combinations has advantages in one direction or another, but as the 
latter method (c) gives a relatively new approach to shaft winding and offers the fol- 
lowing advantages and possibilities, it is considered worthy of analysis. 

(I) It gives the shaft the advantages gained by both skip and cage winding whilst 

keeping the total conveyance area to shaft area at a very low figure. 

(II) The mine can be equipped with reasonable sized mine cars. 

(III) It reduces the overall size of the winding engine and motors. 

(IV) It permits the raising and lowering of men and material during the normal work- 
ing period without seriously affecting the output of the shaft. 

(V) Either the skip or the cage could raise minerals from intermediate levels without 
any loss of time. 

(VI) The winding ropes can be of the same size and breaking loads, thus affecting a 
standardization in this direction. 

(VII) The balance ropes can also be identical. 

(VII) The size and rating of the motors can be standardized. 

(IX) The diameter of the Koepe and deflecting sheaves can be standardized. 


Theoretically, with this system, based on a winding efficiency of 87.5 % of the total 
working time available, the output of the shaft would be: 
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1.0 metres/sec?. 
22 metres/sec. 
88 secs. 


1.0 metres/sec?. 
22 metres/sec. 
88 secs. 


416 tonnes 


584 tonnes 
8176 tonnes 


Several shafts have been changed over during the last few years to the conveyance 
and balance weight system, including two cages and two balance weights operated with 
two engines in the same shaft, with an improved overall shaft efficiency. In most cases 
these changes have been made to enable the installation of larger cages to accommodate 


modern mining machinery. 


Shaft guides 


There are many ways of equipping a shaft with conveyance guides, but experience 
shows that the most economical and efficient system is to use rope guides, for the fol- 


lowing reasons: 


1. The total overall cost of equipping and maintaining a shaft with rope guides is con- 


siderably less than with fixed guides. 


2. Compared with fixed guides a shaft fitted with rope guides offers practically no 
resistance to the flow of the ventilating air. For instance, in shafts with smooth 
brickwork or concrete lining, only with buntons every 3 metres and with rigid guides 
at the ends of the conveyances, investigations have proved that the resistance to the 
airflow is approximately five times greater than when the same shaft is fitted with 
rope guides. If the front of the buntons are planked off over the whole of the height 
of the shaft, the resistance is reduced to 2.9 times that of the same shaft fitted with 


rope guides. 
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Fig. 7. Shaft equipped with guide and rubbing 


ropes. 


3. The winding ropes can travel without 
developing lateral movements, nor- 
mally experienced with fixed guides, 
thus eliminating one of the main 
causes of inducing fatigue in the 
winding ropes and vibratory stresses 
in the headgear. 

4. Rope guides offer practically no fric- 
tional resistance to the travel of the 
conveyances, thus eliminating the im- 
position of additional tensile stresses 
on the winding ropes. 

It is suggested that an excellent way 
of equipping this shaft with guide and 
rubbing ropes is as diagrammatically 
shown in fig. 7. 

It may be explained that guide ropes 
are those ropes which are connected to the 
conveyances with 'slippers’ possessing cir- 
cular holes through which the guides pass; 


a 
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the holes, when the 'slippers’ are new, are 
normally about 5 mm larger in diameter 
so as to allow them to slide freely over 
the guide ropes. The rubbing ropes are 
not connected to the conveyances but 
placed near them to allow the conveyances 
to slide down their sides. The object of 
rubbing ropes is twofold; firstly to ensure 
that the opposite travelling conveyances 
cannot strike each other when the clear- 
ances are less than 350 mm, in which case 
only two rubbing ropes are used. Secondly, 
to act as dampers against any possible 
development of side movements of the 
conveyances. 


1a BALANCE WEIGHT K: 


A BALANCE WEIGHT B 


The reason for suggesting four rub- 


bing ropes in this case — with such an 
Fig. 8. Shaft equipped with steel rollers operating ample clearance between the cage and the 
on steel rigid guides. skip and not normally required — is to 


ensure perfect safety whilst one or another 
of the conveyances is being loaded at an intermediate level in the shaft, whilst the other 
is operating from a lower level. 


The particulars of the ropes etc. being as follows: 


rer Re ee EN ERBEN ERROR Locked Coil, rust-resisting steel. 
Oel ee NER IE EEE 95/110 kg/sq.mm 
ER ee LEERE ERSASDFRRBB TEE NEAR 48 mm diameter 
N etoebreakinguloadtr Rise, get EURER RE 135 tonnes 
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BeTession weigbts & factors of safety .....ceanasenss enaaseensenee nenn (a) 7.5 tonnes — 50:1 


(b)27.02tonnes- 51221 
(or 6Stonnese a! 
Approximate total installation. cost, including 


labour, strengthening of headgear, etc. ...............2c2ccsseeeeee- 340,000 florins 
Neeintenanteee Stat Bieeske nee askinieetee Negligible 
Pi eRoT Bali deRTODES Eee Up to 50 years or more, according 


to shaft conditions. 


Nevertheless, further investigations have shown that a very efficient method of 
furnishing a shaft with fixed guides is by equipping it as shown in fig. 8, with the 
buntons again so faced to prevent the development of resistive eddy currents. This 
method of equipping the shaft with fixed guides has been found to give much smoother 
operating conditions than when the fixed guides are situated on opposite sides of the 
conveyances, due, it is considered to it being possible to obtain very accurate spacings 
of the rigid guides. In one shaft — 500 metres deep and completing some 100,000 coal 
and mineral trips/year — the rails have worn a maximum of 3 mm on each side in 35 
years and the steel tyres complete about 50,000 kilometres before they require re-newing. 


KOEPE WINDING ROPES 


Before deciding which of the four basic designs of winding ropes should be used on 
these winders, it is advisable to analyse the advantages and disadvantages of each type 
of rope for Koepe winding duties. 


Round strand rope (fig. 3) 

Advantages — Owing to the simple geometrical formation of the wires in the strands 
this type of rope can be very compactly made in large sizes. 

The strands can be easily manufactured with a Seale lay construction, thus eliminating 
excessive internal cross-cutting of the wires and secondary bending stresses. 

Disadvantages — At the present time, at least, the maximum size of this type of 
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rope for shaft winding duties appears to be in the vicinity of 70 mm diameter with a 
maximum actual breaking load of 280 tonnes. 

It is not non-rotating and therefore it imposes turning moments on the conveyances. 

When first installed it has a relatively large initial permanent extension and during 
its life a relatively large accumulative permanent extension. 

Its size does not remain constant throughout its life. | 

The elastic extension varies slightly during its life, reducing towards the end of its 
life, and can vary considerably with successive ropes. 

Internal corrosion is frequently encountered, nevertheless, with the use of modern 
lubricating compounds and protective coated wires, trouble in this direction can be practic- 
ally eliminated. 


It possesses a very low surface contact area and therefore induces very high surface 
contact pressures on the sheaves, which causes a quick deterioration of the Koepe sheave’s 
friction lining; even when the rope to tread pressure is much lower than the accepted 
figure for stranded ropes of 14 kg/sq.cm. 


Flattened (triangular) strand ropes (fig. 4) 
Advantages — It possesses a larger surface area than a Round Strand rope and 
therefore reduces the rate of wear of the Koepe sheave's friction lining. 


It possesses a higher breaking load for a given size of rope. 


Disadvantages — Although the normal size of triangular strand rope operates very 
successfully under conditions where very high surface pressures are imposed, there is a 
tendency for the wires in the strands to become less compact as their sizes increase. 
Thus with ropes in the vicinity of 70 mm diameter, and medium surface pressures, there 
is a possibility of inducing detrimental secondary bending stresses in the wires, especially 
on winding hoist installations. During recent years, however, machines have been devel- 
oped to fabricate this design of strand in Seale lay construction, therefore it may soon 
become possible to obtain more compact ropes of this design in the large sizes. 


Other disadvantages appear to be the same as those of the Round Strand rope. 


Multi-strand ropes (fig. 5) 


Advantages — This type of rope is non-rotating, therefore there are practically no 
turning moments imposed on the conveyances. 


It can be successfully manufactured in large sizes with high tensile steel wires, thus 
very high breaking loads can be obtained. 


Compared with other types of stranded ropes it has a relatively low initial permanent 
extension and accumulative permanent extension during its life. 


Its elastic extension remains fairly constant throughout its life and with successive 
ropes. 


Disadvantages — Owing to its complicated geometrical construction internal cross- 
cutting compressive stresses are high and internal broken wires are frequently encounter- 
ed. However, owing to the relatively low surface pressures normally imposed on a rope 
operating on main Koepe winders these internal stresses are not usually very detrimental. 

This type of rope normally wears away the Koepe sheave's frietion lining at a much 
higher rate than is experienced with Round or Flattened Strand ropes, therefore it is 
advisable to operate with a rope to tread pressure of less than 14 kg/sg.cm and use 


friction linings constructed with laminated fibrous materials such as leather, ‘Ferodo’, 
rubber belting, etc. 


Locked coil ropes (fig. 6) 


Advantages — Owing to its simple geometrical construction it can be made into a 
very compact rope, 
It is non-rotating and therefore imposes no turning moments on the conveyances. 


With the modern construction of these ropes internal broken wires are practically 
non-existent within the normal working life of a rope. (Hundreds of these ropes have 
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— Fig 9. Locked Coil rope showing outer full-lock layer 
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been supplied for a large variety of drum 
winders and up to the present time not a 
single internal broken wire has been 
found). 

Its self-sealing construction prevents 
deterioration due to internal corrosion. 
(Fig. 9 shows a photograph of a Locked 
Coil rope which has been in service for 
over 12 months as a carrying rope for a 
drag scraper operating in and out of a 
lake. It will be seen that the outer cover 
has practically worn away and corrosion 
has taken place between the crowns of 
the outer wires. After stripping down the 
adjacent section of this rope it was found 
that there was no internal corrosion al- 
though there was no trace of grease left 
between the outer and the first inner 
covers, patchy traces of grease between 
the second and third covers, but the grease 
in the centre of the rope was practically 
unaffected. Naturally, under such condit- 
ions it is impossible to apply grease or oil 
to the surface of the rope as it is con- 
stantly being immersed in water and sub- 
jected to the abrasive action of fine partic- 
les of sand). 


It has a very low initial permanent extension and a very low accumulative permanent 
extension during its life. 


severely worn and corroded. 


Its elastic stretch remains permanent throughout its life, and with a very high degree 
of accuracy, can be consistent with successive ropes. 

Its size remains constant throughout its life. 

It possesses a very large surface area, therefore the wear of a Koepe sheave's friction 
lining is practically negligible. Normally, with very high duty winders the rate of wear 
of elmwood is between 1 and 1.5 mm/year, with a rope to friction lining pressure of 
approximately 15.5 kg/sq.cm. 

It can operate successfully at much higher surface pressures than has been found 
advisable with stranded ropes. It may be found possible with more experience with this 
type of rope on Koepe winders to exceed 18 kg/sq.cm. 

Laboratory and installation tests indicate that the coefficient of friction is very high 
(fig. 10). ae 


A film of thin oil can be applied to the surface of this rope to prevent surface rusting, 


_ and with elmwood friction linings the oil reduces the rate of wear and increases the 


operating coefficient of friction. 

Should an outer wire break, the fractured ends do not rise above the surface of the 
rope owing to their self-locking design. 

Broken outer wires can be easily and successfully repaired. 

Disadvantages — On some drum winding installations trouble has been experienced 
with this type of rope becoming distorted or developing a corkscrew appearance. How- 
ever, excluding those installed on a few known troublesome drum winders, the number of 
such failures has been insignificant. So far as safety is concerned, many lengths of 
distorted ropes have been subjected to tensile tests and it has been found that their 
normal actual breaking loads have not been reduced. 

This type of rope has not yet been fully proved for Koepe winding duties. At the 
present time, only two Tower winders are operating with Locked Coil ropes; one having 
operated successfully for over 27 years with a 44 mm diameter rope and the other for 
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LOCKED COIL ROPE only 4 months with a 53 mm diameter rope. However, records in- 
Nr dicate that a 28 mm diameter rope operated successfully on a 


. | Ground Koepe winder, without an angle of fleet, for some years 
® f — following 1883. Other records show that 36 mm diameter Locked 


ee Ne Coil ropes were tried on a Ground Koepe winder in France, also 

| =+<-_] without an angle of fleet, during the 1920's; three ropes of Con- 
Dir tinental manufacture developed distortion after a service of one 
Es er year, but a fourth rope of British manufacture successfully com- 
a pleted its full Statutory life without any signs of trouble in this 
EI ee | direction. 


It has not yet been manufactured for winding duties in sizes 
greater than 58 mm diameter with an actual breaking load exceeding 
290 tonnes. 

2 - The ropes are slightly heavier than stranded ropes for a given 
breaking load, owing to the fact that the shaped wires are manu- 
factured from a lower tensile steel than the round wires. 

0% cz 20 A It is approximately 20°%/u more costly than a stranded rope 

PRESSURE KO/SOCM for the same actual breaking load, nevertheless, it has been found 
Fig. 10. Friction testsof in practice to give a far more economical and longer life than that 

Locked Coilro- „reviously obtained with stranded ropes on the same drum winding 


Imwood | 
Eier Fun: installations. 


OPERATING WITH SINGLE ROPES 


So far as the sizes of the winding ropes for the two winders under consideration are 
concerned, the following ropes would be required: 


CAGE WINDER 
Static Loading Conditions 


» 


COEFFICIENT OF FRICTION 


' + 


Loaded Cage Tonnes Balance Weight T'oonnes 


Weight. of4 deekseagerete Mae 10.5 22.0 
\Weigktrolsdkmine, cars m 38 h 

\VVieight# of oa 12.0 

"TotalycapelMloade area en ee Nee 28.0 22.0 

Type of Rope Size Dia. Weight/Metre Actual Breaking Load Suspended Rope Weight 
Round Strand 83 mm 25.2 kg 30 t 36.2 t 
Flattened Strand 78 mm 25.2 kg 390 t 36.2 t 
Multi-strand 80 mm 25.6 kg 30 t 36.8 t 

Locked Coil 68 mm 25.8 kg 30 t 37.08 


With reasonable tread pressures, of not more than 14 kg/sq.cm for stranded ropes 
and 18 kg/sq.cm for Locked Coil ropes, the diameter of the sheaves would have to be 
greater than 10.6, 11.2, 11.1 and 10.2 metres for the four ropes respectively. 


SKIP WINDER 
Static Loading Conditions 


Loaded Skip Tonnes Balance Weight Tonnes 
IVeight\oNtskipueter nn RER 28.0 41.0 


Weight OR COal RE ER 26.0 

Total \capelsload tea. ar 54.0 41.0 

Type of Rope Size Dia Weight/Metre Actual Breaking Load Suspended Rope Weight 
Round Strand 117 mm 50.4 kg 780 t TLRABE 
Flattened Strand | 110 mm 50.4 kg 780 t 724% 
Multi-strand 112 mm 51.2 kg 780 t 73.6 t 

Locked Coil 97 mm 51.6 kg 780 t 74.0 t 


In this case their respective sheaves would have to be greater than 14.6, 15.6, 15.4 
and 14.0 metres diameter. 


It will be seen that if single ropes were considered for these winders, not only are 
the ropes much larger than have yet been successfully proved for vertical shaft winding, 


rn en 
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but the large diameters of the Koepe sheaves may prove to be unsuitable for normal 
operations. Nevertheless, as it is proposed to use rope guides it would be inadvisable to 
use a single Round or Flattened Strand rope, for the turning moments that are inherent 
with this type of rope would twist the conveyances as they travelled in the shaft. Still, 
in view of the rope and sheave sizes for both winders it would prove advisable to con- 
sider the installation of multi-rope Koepe winders. (to be continued) 


ANHYDRITE FORMATION IN THE SALINE FACIES OF THE 
MUNDER MERGEL (UPPER MALM) 


by J. H. VAN VOORTHUYSEN 


Introduction 


The monotonous series of lagoonal brackish sediments of the Upper Malm in the 
western part of Germany continue west of the German border in the subsoil of the 
Netherlands. It consists principally of greyish to greenish grey marls, fine to coarse 
grained or fine conglomeratic, often containing gypsum and salt, but nearly always 
without fossils. 


By means of thin sections we tried to study the origin of the typical fine conglomer- 
atic layers. Besides a microphoto of the thin section we have also figured a 10 X 
enlargement of the rock itself. After some experiments we selected the enlargement, 
because we are also used to observing rocks in this way in the field with the loupe. 


My thanks are due to the Management of the Bataafsche Petroleum Maatschappij 
for their permission given some years ago to publish this paper. 


Macro- and micro-scopical observations 
Depth 505 m (preparate no. Netherl. Geol. Survey A. 94). 


With the loupe (see fig. 1): grey, fine conglomeratic, marly, sandy rock with dar- 
ker coloured, flat, more or less angular marly inclusions with a diameter of a few mm. 
Further dark grey, soft, round inclusions of 0.5 mm diameter. 

Under the microscope (see fig. 2): the rock can be divided into three components. 
First the marly inclusions with a diameter up to 3 mm, more or less angular, containing 
organic material, sporadically with very small quarz grains enclosed. Further small, 
rather well rounded inclusions of 0.5 mm dia- 
meter and cementing material consisting of 
calcite. 

The inclusions of 0.5 mm deserve closer 
consideration. They are for the most part not 
wholly rounded quarz grains, nearly always 
surrounded by a thin brown coat of unknown 
composition, often followed again by a thicker 
incrustation of anhydrite. Sometimes the anhy- 
drite-incrustation possesses such a thickness that 
an oolithic grain with a quarz-nucleus has been 
formed. Such an oolithic anhydrite grain without 
quarz is a great exception. The quarz nucleus, 
however, may have been replaced in some cases 
by calcite. 

Depth 500 m (preparate no. A. 93, Nether!l. 
Geol. Survey). 

With the loupe (see fig. 3): dark grey, 
somewhat greenish, very sandy, calcareous 
rock with a rough fracture. Here and there 
rounded grains of a soft mineral with a 


Fig. I. Münder mergel 10x, 


Fig. 2. Münder 
mergel. 
Anhydrite 
ooliths and 
dark marly 
inclusions, 
enclosed in 
cementing 
material of 
calcite. 
"nicols. 26 x. 


perfect cleavage of some mm diameter and marly inclusions up to 1 cm, lighter coloured 
than the surrounding rock (not visible on the photo) have been observed. These latter 
inclusions occur in greater quantities, however, some meters deeper into the geological 
column. 

Under the microscope (see fig. 4): more or less rounded quarz grains up to 0.3 mm - 
diameter, in most cases provided with a thin brown coat, are accumulated in a cement- 
ing material of anhydrite, the opaque mineral is pyrite in very small scattered grains 
or as aggregations. In the anhydrite occur only rarely some small quantities of calcite. 


Depth 480 m (preparate no. A. 101, Netherl. Geol. Survey). 


Fig. 3. Münder mergel. 10x Fig. 5. Münder mergel. 10x. 


Fig. 4. Münder 
mergel. 
Quartz 
grains 
and 
pyrite 
aggrega- 
tions en- 
closed in 
cementing 
material 
of anhy- 
drite. 
"micols 


60x. 


With the loupe (see fig. 5): grey, very fine conglomeratic, marly, sandy rock with 
dark grey round to oval grains of a soft mineral with a perfect cleavage. 


Under the microscope: (see fig. 6). In a cementing material of a marly substance 
there have been observed many round to oval ooliths of anhydrite of 0.3 mm diameter, 
often provided with a brown coat, probably consisting of limonite. More angular quarz 
grains of the same size are also present, but to a smaller amount. Further some crystals 
of zircon are recognisable. The anhydrite ooliths are nearly always provided with a 
nucleus of calcite often accompanied by minute pyrite grains. Here and there, most 
often within accumulations of minute angular quarz grains we could observe some 
oblong rhomboidal sections of idiomorphous crystals of anhydrite (not visible on the 


Fig. 6. Münder 
mergel. 
Anhydrite 
ooliths, 
quartz grains 
and some zir- 
con crystals 
enclosed in 
cementing 
material of a 
marly sub- 
stance ’nicols 


Z3x; 
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photo). The calcite occurs as fine grained aggregations or as a homogenous crystallized 
mass. On the photo both forms are visible. 


Conclusions 


1. The typical texture of the fine conglomeratic parts of the Münder Mergel-originated 
by evaporation of saline waters. The reduction of the volume of water has resulted 
in oversaturation with deposition of calcite and anhydrite. Deposition of the next 
minerals salt and potash has not occurred here. 

2. At 505 m the solution was oversaturated with calcite, which precipitated as cement- 
ing material. Most probably the anhydrite ooliths were redeposited, but not from 
great distances because of the softness of anhydrite (H — 35): 

3. At 500 m the anhydrite precipitated in great quantities as cementing material owing 
to oversaturation of this mineral in the saline waters. . 

4, At 480 m a new supply of saline waters took place, which caused a decrease in the 
precipitation of calcite and anhydrite. The anhydrite ooliths with a nucleus of calcite 
were most probably. washed together from sources in the neighbourhood. 

5, This intermittent supply of saline waters could be traced also at greater depth in the 
geological column, but has not been studied in detail. 


BOEKBESPREKINGEN 


Olaf CAROE, Wells of Power, 196 pp. 
MacMillan Co. Ltd., London, 1951. Prijs 
15 sh. 


Sir Olaf was van 1917 af in Brits-Indische mili- 
taire dienst en van 1939 af hoofd van de buiten- 
landse dienst van India. Na de oorlog tot de vrij- 
wording van India in Augustus 1947 was hij gouver- 
neur van de N.W. grensprovincies en als zodanig 
de belangrijkste politieke raadsman van de ÖOnder- 
koning. Zijn werkkring bracht hem in contact met 
de Aziatische sfeer van Arabi& tot China en daar- 
door is zijn oordeel over de politieke problemen in 
het nabije Oosten van grote waarde. 

Het is boeiend zijn relaas te lezen over de histo- 
rische ontwikkeling, langs streng traditionele wegen, 
van de machtsverhoudingen tussen de volkeren om 
de Golf van Perzie. Zij trachtten eensdeels de wes- 
terse ideen te verwerken, die onweerstaanbaar tot 
hen kwamen door de snelle vooruitgang van het 
luchtvervoer en de ontwikkeling van de geweldige 
olierijkdommen, vooral na de komst van de Ameri- 
kanen; anderszins zijn zij volkomen zichzelf gebleven 
in hun Islamietische onwrikbare levensbeschouwing. 

In 1949 reeds heeft Sir Olaf in een tijdschrift- 
artikel er met nadruk op gewezen, dat de gemeen- 
schappelijke belangen van de volkeren, die het Atlan- 
tische Pact sloten, ook tezamen komen bij de Per- 
zische Golf, waar zij zich evenzo gesteld zien tegen- 
over dezelfde Sovjetmacht die hen in Europa be- 
laagt. De contröle over het nabije Oosten is de grote 
factor die de wereldvrede bepaalt. Geen macht zal 
het wagen een wereldoorlog te ontketenen zonder de 
contröle te hebben over de reserves die daar in de 
bodem zijn. Deze toestand wordt nog maar weinig 
beseft, vandaar dat hij dit boek schrijft ter algemene 
kennisneming van de feiten. 

V6ör 1947 waren de machtsverhoudingen om de 
Perzische Golf gestabiliseerd door de politieke lei- 
ding van Brits-Indi&, militair geruggesteund door 
Engeland. Na de vrijwording van India en de terug- 
trekking van de Britse troepen is dit evenwicht ver- 
broken, Sir Olaf ziet als remedie de vorming, onder 
initiatief van Pakistan, van een stevig Mohamme- 


daans blok, waarvan de basis reeds gelegd is in de 

in 1945 gesloten Arabische Liga. Zulk een pact, 

waarvan de veiligheid gegarandeerd zal moeten wor- 

den door de Atlantische Pact Staten in het Westen 

en de Gemenebest-Staten Pakistan, India, Australi&_ 
en Nieuw Zeeland in het Oosten, zal sterk genoeg 

ziin om zich te handhaven tegen de uit het Noorden 

opdringende Sovjetmacht. 

Hoewel dit boek geheel in de politieke sfeer ligt, 
is toch de lezing ervan, wegens de actualiteit van 
het onderwerp, vooral aan petroleumgeologen warm 
aan te bevelen. Het geeft aan de hand van kleine 
kaartjes tevens een heldere beschrijving van de olie- 
gebieden in het nabije Oosten en van de maat- 
schappijen die daar werken. In een Appendix zijn de 
teksten opgenomen van het Saadabab Pact, de Ara- 
bische Liga, het Atlantische Pact en de Petroleum- 
overeenkomst tussen Engeland en de WVerenigde 
Staten. 


A.A.G.S. 


R. BRINKMANN, Emanuel KAYSER’s 
Abriss der Geologie. 7te Aufl. I, Allgemeine 
Geologie. 296 pp., 196 fig. F. Enke Verlag, 
Stuttgart, 1950. Prijs geb. DM 25.80. 

Sinds Brinkmann de 6de druk var de „kleine 
Kayser’ geheel omwerkte en er zijn persoonlijke 
stempel op drukte, kan men beter van de „kleine 
Brinkmann” spreken, daar er niet veel van de oude 
tekst en afbeeldingen is overgebleven, al is de be- 
doeling van het boek dezelfde gebleven. Het is op- 
vallend welk een grote hoeveelheid stof in een zo 
kleine omvang is samengebracht. Dit heeft echter 
ook zijn schaduwzijde: vele onderwerpen zijn zo kort 
aangestipt dat het de vraag is of er voor de be- 
ginner wel een juist beeld ontstaat, vooral doordat de 
schrijver snel overgaat van de elementaire verschijn- 
selen naar meer gecompliceerde samenhangen. Deze 
indruk wordt versterkt doordat vele figuren (soms 
zeer goede, in enkele gevallen verouderde) uit an- 
dere werken zijn overgenomen, doch niet voldoende 
worden verklaard. Dit neemt niet weg dat tal van 
onderwerpen op fraaie en moderne wijze zijn behan- 


deld, zoals de mariene sedimentatie, de samenhang 
van sedimentatie en tectoniek, met goede voorbeel- 
den uit de school van Stille, terwijl de schrijver toch 
min of meer objectief tegenover diens denkbeelden 
staat. Ook moderne ontwikkelingen komen tot hun 
recht, zoals toegepaste geophysica (refractie-seis- 
miek, doch nog niet de reflectie-seismiek). Men zal, 
bij het gebruik, wel telkens stukken tegenkomen die 
men wat uitvoeriger zou wensen (geosynclinalen, 
grondwater, periglaciale verschijnselen, phytogene 
alzettingen enz.), of waar men de indeling iets an- 
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ders zou willen zien (zoals karstverschijnselen in het 
hoofdstuk „Klimareiche”’) of waar de gekozen voor- 
beelden minder gelukkig zijn (de postglaciale oprij- 
zing van Scandinavi& als voorbeeld van een geanti- 
clinale), doch dit is voor een deel een gevolg van de 
wens van de auteur om veel te geven in een zeer 
gecomprimeerde vorm. Het boek zal het beste tot zijn 
recht komen als een compendium voor hen die reeds 
enigszins thuis zijn in de eenvoudigste beginselen van 
de geologie. 
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Mr. B. T. Eagerton, Vice-President, 
'Export Division, Nordberg Manufac- 
turing Company was elected charter 
president of the Milwaukee Trade 
Club, Inc. Announcement was made at 
an annual World Trade Dinner in 
Milwaukee. 


Mr. Eagerton is also vice-chairman 
of the Foreign Commerce Commission 
of the Milwaukee Chamber of Com- 
merce. He has been in charge of the 
Export Sales Division of Nordberg 
Manufacturing Company since 1946 
and recently returned to Milwaukee 
from an extensive trip through Mexico 
and Central and South America. 


Milwaukee Trade Club, Inc. was 
formed througb the amalgamation of 
two former Milwaukee export associa- 
tions. Mr. Eagerton had been an active 
member in both organizations. 


N.V. INDUSTRIEELE MAATSCHAPPIJ ZUTPHEN 
Ä ZUTPHEN - HOLLAND 
MANUFACTURING COMPANY FOR SPECIAL APPARATUS 


PRESSURE REGULATORS 
AND | 


VALVES 
FOR BUTANE AND PROPANE CYLINDERS 


*“ 
ALL TYPES BRASS FITTINGS 


% 
VALVES 
FOR 
STOVES - RANGES - RADIANTS 


- - de ware perslucht-aandrijving 


De nieuwe geruisloze 


perslucht-motoren 
ziin nu leverbaar 


Meer dan 30.000 Düsterloh-perslucht-motoren werden tot nog toe in de 
mijnbouw met succes in bedrijf gesteld. Dit is het beste bewijs van hun 
betrouwbaarheid. Zij zijn bedrijfszeker en economisch. 


Jarenlange proefnemingen brachten nu een voor de mijnbouw meest ge- 
schikte- constructie: de gerulisloze perslucht-motor. Voorlopig wordt deze 
motor geleverd in capaciteiten van 20 tot 32 pk. Deze motoren zijn 
omkeerbaar en van een speciale regulateur voorzien. Zij kunnen op allerlei 
werktuigen en installaties worden gekoppeld. 


VRAAGT ONVERPLICHT ADWVIES: 


BUESTERLOH 


GEWERKSCHAFT DUSTERLOH - BOCHUM 


Vertegenwoordiger: Ing. Bureau „Limaha”, Kerkrade 


= 


Tu rbocompressoren zowel binnen als buitengekoeld, 


ook ongekoelde voor speciole industrieen. 


Zuigercompressoren voor de chemische en andere industrie, 


Stoomtu rbines voor de aondrijving van generatoren en compressoren, speciaal gebouwd voor 
zeer variabele belastingen. 


Vertegenwoordigd in Nederland door: 


R [(o) LLO NV., Den Haag, Alexanderstroat 10, Tel. 180975 


Subagent: Dipl.Ing. F. J. Hundscheid, in Kerkrade, Niersprinkstraat 28, Tel. 2598 


GUTEHOFFNUNGSHÜTTE OBERHAUSEN AG « WERK STERKRADE OBERHAUSEN-RHEINLAND 


KEMA Köln-Ehrenfelder Maschinenbau-Anstalt 
KÖLN-EHRENFELD 


bouwt ruim 


50 jaar 


TRANSPORT 
LIEREN 


OPHAAL 
MACHINES 


Vertegenwoor- 
diger 
Nederland: 


Ing. Bureau 


‚EERRUM- 


St. Antoniusweg 9, 
HEERLEN 


in het 


stempelvrij 


kolenfront 


R, Post Lünen 


‚FERRUM” HEERIE 


SLIKKERVEER 


DYNAMOS MOTOREN INSTALLATIES 


Maschinenfabrik Glückauf 


Günther Klerner 
Duitsl.-Br. Zone - Gelsenkirchen - Tel. 22489 


Een- en tweecylinder schud- 
gootmotoren enkel- en 
dubbelwerkend 


Motoren met korte slag enkel- 
en dubbelwerkend voor korte 
schudgootreeksen 


Tegen-motoren 


Tegen-cylinders 
Omdruk-cylinders. Omschuif- 
krikken voor kolenschaaf- en 
schraapbakken 

Steunbokken 


Perslucht-stijlen 


Vraagt ons aan 
Ingenieurs-advies en prospecti gralis 


DRIJFRIEMEN J. LECHAT 


GENT, BELGIE, 16 PYNAERTKAAI, TEL. 55868 
RUBBER, BALATA, KATOEN, KAMEELHAAR 


. TRANSPORTBANDEN 
VOOR MIJNBEDRIJVEN 


V SNAREN 


Agenten over de gehele wereld 


GESTICHT 
ı0 VWOOR NEDERLAND: 


VERKOOPKANTOOR J. LECHAT 


131 Utrechtscheweg, Amersfoort 
Telefoon 5353 


Rond 40 jaren algemeen gebruik 


ATLAS 


Compressoren 
Stationnair, Transportabel 


x 
Pneum. werktuigen 
en toebehoren 
* 
Universeel-machines, 
enz. 


*« 


Aanvragen: 


N.V. HOLLAND-ATLAS 
WITTEHUIS - ROTTERDAM - TELEF. 29350 
REPARATIEWERKPLAATS EN MAGAZIJN 


BREEK- EN 
SORTEERINRICHTINGEN 
VOOR KOLEN EN COKES 


N.V. MACHINEFABRIEK EN INZERGIETERI] 


„HOLLAND-BERGEN OP ZOOM” 


Wij leveren sinds 1884. 


ECIAAL-LAMP 


voor Mijnbouw, 


Industrie 


en Overheidsbedrijven 


Aanvragen te zenden aan de 


vertegenwoordigers voor Holland: 


FRIEMANN & WOLF c.m.e.H. Staalhandel G. SARK 


Akkumulatoren- und Grubenlampenfabrik OSB HS ScHRanen 
D U | Ss B UR G Ripperdapark 15 


GEGRÜNDET 1884 Telefoon 14059 - 11051 


VICTOR PRODUCTS LIMITED 


WALLSEND-ON-TYNE ENGELAND 


De „VICTOR 
waterspoelkop 
voorkomt stof- 
'bezwaar bij 
draaiend boren 


Hardmetaalplaatjes, zeer 
solide bevestigd en in drie 
graden van hardheid le- 


verbaar. 


Vertegenwoordigers 


N.V. Ingenieursbureau v/h J. M. C. VAN BORSELEN & Co - Lange Poten 15A, 's-Gravenhage 


PJ.ROKKER&CO 


25-jarige bedrijfservaring | EN 


met staal-lumellenband 


„Stahlgliederband” 


WI) SPECIALISEREN 
SINDS 25 JAAR IN 


"ROODKOPER - GEELKOPER 
ALUMINIUM 


ALUMINIUM LEGERINGEN 
NIKKEL ZILVER 


IN 
STAVEN, PROFIELEN, DRAAD, 
4, BUIZEN, BLADEN, STRIPPEN. 


note GESORTE 


2...0.1MPORT- EN EXPORTKANTOREN: Ä 
"LONDEN - BRUSSEL- JOHANNESBURG (Z.AFR.) - SALISBURY (RHODESIA) 
> FIIALEN IN KAAPSTAD.- DURBAN.- PORT ELIZABETH 


Grote transportcapaciteit MONTAGE: 
bij gering krachtverbruik _ materialen 


Geheel ongevoelig voor 
poffende vloeren en voor 
richtingsafwiikingen bij 
het driiven van galerijen 


U) 
Zelfs zwakke bochten kun- 
nen zonder meer worden 
overwonnen 


Vertegenwoordiging voor Nederland: 


DIPL. ING. F. J. HUNDSCHEID 
Niersprinkstraat 28 


KERKRADE 
TELEFOON K 4445-2598 


Waterdichte Zekeringskasten 
Waterdichte lasdozen met ophangoog 
. 3 Waterdichte en explosievaste schakelaaı 
. 4 Waterdichte lasdozen 


5 Verende ophangingen voor gloeilampe 


M A S C H ] N E N FA B R i K ae 6 Waterdichte contactdozen 
G. Hausherr, Jochums & Co.,K.-G. ® 


ESSE N we ak IND Us TRIA _ | 


a —— 
ALLE CORRESPONDENTIE BETREFFENDE ADVERTENTIES ABONNEMENTEN e.d 
AAN: G. A. TIESING, VOGELKERSSTRAAT 48, DEN HAAG, TELEFOON 334141 


